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cellular consumption (2–15-times) of free fatty acids after prolonged 60-
min incubation. These observations clearly demonstrated that functional
mitochondria are operating in aggressive tumor cells. Thus, anti-
mitochondrial therapeutics appears as an alternative promising ap-
proach to deter malignant tumor growth.
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In our study we have analyzed quantitatively the cellular respiration
in post-operational tissue samples taken from 42 patients diagnosed
with colorectal cancer (CRC). High resolution respirometry, confocal
microscopy and permeabilized cell techniques in combination with
Metabolic Control Analysis (MCA) were applied to detect OXPHOS
defects in energy conversion systems. We performed a comparative
study of normal and malignant colon cell samples by using MCA to
quantify the control exerted by different electron transport chain
complexes and by ATP synthasome on the respiratory ﬂux. Flux control
coefﬁcients were determined using the inhibitor titration method with
direct stimulation of respiration by ADP. The distribution of the control
over this system seems to be similar in both tumor and control tissues,
only minor changes observed in distribution of ﬂux control in ETC
complexes (variation in complex III ﬂux control coefﬁcients). Analysis
of the regulation of mitochondrial respiration showed that CRC
mitochondria have an increased afﬁnity for exogenously added ADP
(Kmapp= 126 ± 17 μM) in comparison to these of normal colon tissue
(Kmapp= 260 ± 55 μM). The increase in permeability ofmitochondrial
outer membrane (MOM) is most likely linked with the alterations in
expression of some cytoskeletal proteins. One of the possible candidates
involved in the regulation of permeability of MOM for adenine
nucleotides is known to be βII-tubulin. The maximal respiratory rate in
tumor sampleswas 60%–80%higher than in control tissue. The reason for
this change is probably related to the increased number ofmitochondria.
The control tissue showed more than two fold increase in creatine
kinase (CK) activity in comparison with tumorous tissue. Creatine
(10 mM) stimulated mitochondrial respiration in the presence of
pyruvate kinase–phosphoenolpyruvate ADP trapping system indicating
the functional coupling of CK system to OXPHOS. Such stimulatory effect
of creatine is evident only in normal tissue and is absent in tumor cells.
The revealed alterations in the intestinal tissue bioenergetics are largely
associated with development of intestinal tumors and indicate the
possibility of the presence of two compartment energy metabolism in
these tumors. More extensive studies of CRC required identifying more
precisely the changes in metabolic ﬂuxes, reasons of the disorganization
of cell structure and metabolic compartmentation.
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The endothelium is considered to be slightly dependent on the
mitochondrial energy supply. An excess of free fatty acids in plasma
contribute to the endothelial dysfunction inducing oxidative stress,
apoptosis and inﬂammatory response. The aim of the study was to
examine the aerobic metabolism, mainly mitochondrial respiratory
functions in endothelial cells and to assess the inﬂuence of the free fatty
acid exposure on their viability and function. Human umbilical vain
endothelial hybrid cell line (EA.hy926) was cultured in a medium
containing different concentrations (100–400 μM) of palmitic acid. The
cell response was observed after a short (12 h, 24 h and 48 h) or a
chronic (6 days) exposure to palmitic acid. To ﬁnd an optimal
concentration of the applied free fatty acid, which causes an inﬂamma-
tory effect, a level of protein expression of intercellular adhesion
molecule 1 (ICAM1) was determined immunologically. In general, the
longer time the cells were treated with a high concentration of palmitic
acid, the higher expression level of ICAM 1 was, indicating elevated
inﬂammatory response. The cellular oxygen consumption rate (OCR)
was measured using the Clark-type electrode. We estimated the
maximal OCR that the cells can sustain, ATP-linked OCR and non-ATP-
linked OCR components of the basal respiratory rate in control and
palmitic acid-treated cells. The respiratory response to elevated palmitic
acid was observed in cells grown in 100 or 150 μM palmitic acid for at
least 6 day or longer. To examine how endothelial cells grown under
control and high palmitic acid conditions respond to simply change in
respiratory substrates,mitochondrial respiratory functionwasmeasured
with the glycolytic (glucose, pyruvate), lipid (palmitic acid) and amino
acid (glutamine) fuels. Protein expression of markers of different
catabolism pathways was studied. Moreover, high palmitic acid
conditions produced increased mitochondrial and non-mitochondrial
ROS formation, leading to decreased cell viability. Thiswork is supported
by the European Union from the resources of the European Regional
Developmental Fund under the Innovative Economy Programme
(POIG.01.01.02-00-069/09).
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